We announce the discovery of two planetary companions orbiting around the low mass stars Ross 1020 (GJ 3779, M4.0V) and LP 819-052 (GJ 1265, M4.5V). The discovery is based on the analysis of CARMENES radial velocity observations in the visual channel as part of its survey for exoplanets around M dwarfs. In the case of GJ 1265, CARMENES observations were complemented with publicly available Doppler measurements from HARPS. The datasets reveal one planetary companion for each star that share very similar properties: minimum masses of 8.0 ± 0.5 M ⊕ and 7.4 ± 0.5 M ⊕ in low-eccentricity orbits with periods of 3.023 ± 0.001 d and 3.651 ± 0.001 d for GJ 3779 b and GJ 1265 b, respectively. The periodic signals around three days found in the radial velocity data have no counterpart in any spectral activity indicator. Besides, we collected available photometric data for the two host stars, which confirm that the additional Doppler variations found at periods around 95 d can be attributed to the rotation of the stars. The addition of these planets in a mass-period diagram of known planets around M dwarfs suggests a bimodal distribution with a lack of short-period low-mass planets in the range of 2-5 M ⊕ . It also indicates that super-Earths (> 5 M ⊕ ) currently detected by radial velocity and transit techniques around M stars are usually found in systems dominated by a single planet.
Introduction
The search for exoplanets has become a prominent research field in the past twenty years, particularly the detection of rocky planets in the habitable zones of their parent stars. The radial velocity (RV) technique has been successfully applied to detect such companions around M dwarfs given the relatively low mass of these stars (Marcy et al. 1998; Rivera et al. 2005; Udry et al. 2007; Bonfils et al. 2013; Anglada-Escudé et al. 2016) . M stars account for three quarters of all stars known within 10 pc of our Solar System and show an occurrence rate in average of more than two planets per host star (Dressing & Charbonneau 2015; Gaidos et al. 2016 ).
Despite their high potential for finding rocky planets, M dwarfs pose various observational difficulties. On the one hand, low-mass stars emit more flux in the near-infrared than in the optical. On the other hand, chromospheric variability and activity cycles may produce changes in the spectral line profiles, which mimic a Doppler shift. These periodic variations induce signals in the RV data that could be wrongly interpreted as of planetary origin (e.g. Queloz et al. 2001; Robertson et al. 2014; Sarkis et Reiners et al. (2018b) .
(b) Estimated as in Passegger et al. (2018). 2018). Since stellar jitter can reach amplitudes of a few m s −1 , detecting low-signal companions generally requires a considerable number of observations (Barnes et al. 2011) . However, since the amplitude of an activity-related signal is expected to be wavelength-dependent, a successful program searching for exoplanets around M dwarfs has to tackle these difficulties by observing simultaneously in the widest possible wavelength range, especially covering the reddest optical wavelengths, and designing an observing strategy that ensures numerous and steady observations covering a long timespan.
The CARMENES search for exoplanets around M dwarfs accomplishes these requirements in its Guaranteed Time Observation (GTO) M dwarf survey, which began in January 2016 (Reiners et al. 2018b) . Ross 1020 (GJ 3779) and LP 819-052 (GJ 1265) are two mid-type M dwarfs monitored as part of this project. Their RVs indicate the presence of two super-Earths in short-period orbits of the order of 3 d. Section 2 summarizes the basic information of the host stars. In Section 3, the radial velocity observations for each star are presented. The analysis of the RV data is explained in Section 4, while in Section 5 we discuss the results from the Keplerian fit and the location of the two planets in a mass-period diagram.
Stellar parameters
The basic information of the host stars GJ 3779 and GJ 1265 is presented in Table 1 . Both targets exhibit similar properties and their values are consistent with the literature. They are midtype M dwarfs that kinematically belong to the Galactic thin disc (Cortés-Contreras 2016), with GJ 1265 being part of the young population. Their photospheric metallicities are compatible with solar values (Neves et al. 2014; Newton et al. 2014; Passegger et al. 2018) . They are thought to be inactive, with no emission in Hα and only very faint X-ray emission for the case of GJ 1265 (Rosen et al. 2016) . The photospheric parameters of the stars were determined as in Passegger et al. (2018) using the latest grid of PHOENIX-ACES model spectra (Husser et al. 2013 ) and the method described in Passegger et al. (2016) . We determined the radii R using Stefan-Boltzmann's law, the spectroscopic T eff as in Passegger et al. (2018) , and the luminosities L by integrating the photometric stellar energy distribution collected for the CARMENES targets (Caballero et al. 2016 ) with the Virtual Observatory Spectral energy distribution Analyser (Bayo et al. 2008) . The stellar masses were derived from the linear M-R relation presented by Schweitzer et al. (2018) . These values are the same using instead empirical massluminosity relations such the ones presented by Delfosse et al. (2000) and Benedict et al. (2016) . The details on the calculation of the physical parameters were described in Reiners et al. (2018a) and will be reported in further detail by Schweitzer et al. (2018) .
The star GJ 3779 (Ross 1020, J13229+244) is a high proper motion star classified as M4.0 V by Hawley et al. (1996) . It resides in the Coma Berenices constellation, located at a distance of d = 13.748 ± 0.011 pc (Gaia Collaboration et al. 2018 ) with an apparent magnitude in the J band of 8.728 mag (Skrutskie et al. 2006) . Using CARMENES data, Reiners et al. (2018b) determined its absolute radial velocity to be V r = −19.361 km s −1 and a Doppler broadening upper-limit of v sin i < 2 km s −1 . GJ 1265 (LP 819-052, J22137-176) is also a high proper motion star at a distance of d = 10.255 ± 0.007 pc (Gaia Collaboration et al. 2018) in the Aquarius constellation. Its apparent magnitude in the J band is 8.955 mag (Skrutskie et al. 2006) , and it is approaching the Solar System with an absolute radial velocity of V r = −24.297 km s −1 (Reiners et al. 2018b) . The star exhibits a luminosity in X-rays of log L X = 26.1 ± 0.2 erg s −1 , measured with the XMM-Newton observatory (Rosen et al. 2016) . Therefore, we can estimate the rotational period of the star to be of the order of 100 d following the L X -P rot relation proposed by Reiners et al. (2014) .
Observations
The CARMENES instrument, installed at the 3.5 m Calar Alto telescope at the Calar Alto Observatory in Spain, consists of a simultaneous dual-channel fiber-fed high-resolution spectrograph covering a wide wavelength range from 0.52 µm to 0.96 µm in the visual (VIS) and from 0.96 µm to 1.71 µm in the nearinfrared (NIR), with spectral resolutions of R = 94 600 and R = 80 400, respectively (Quirrenbach et al. 2014) . The performance of the instrument and its ability to discover exoplanets around M dwarfs using the RV technique has been already demonstrated by Trifonov et al. (2018) , Reiners et al. (2018a) and Kaminski et al. (2018) . σ VIS = 1.7 m s −1 . In the case of GJ 1265, 87 observations were acquired in the visible, covering a timespan of 782 d, typical exposure times of 1800 s and median internal RV precision of σ VIS = 1.8 m s −1 . The NIR median internal RV precisions are considerably higher, σ NIR = 10.4 m s −1 and σ NIR = 6.7 m s −1 for GJ 3779 and GJ 1265, respectively. As a result, we only use the RVs from the VIS channel in our analysis.
Doppler measurements, together with several spectral indicators useful to discuss the planetary hypothesis, were obtained with the SERVAL program ) using high signal-to-noise templates created by co-adding all available spectra of each star. They are corrected for barycentric motion (Wright & Eastman 2014) , as well as for secular acceleration, which is important for stars with high proper motions ). In addition, the RVs were corrected by means of an instrumental nightly zero-point (NZP), which was calculated from a subset of RV-quiet stars observed each night whose RV standard deviation is less than 10 m s −1 . This correction is described in Trifonov et al. (2018) . For each spectrum, we also computed the cross-correlation function (CCF) using a weighted mask by co-adding the stellar observations themselves. Fitting a Gaussian function to the final CCF, we determined the radial velocity, FWHM, contrast, and bisector velocity span. The methodology regarding how the CCF is computed for our CARMENES spectra is described in Reiners et al. (2018a) .
Moreover, for our southern target GJ 1265, we further included 11 publicly available observations from HARPS (Mayor et al. 2003) In addition to the Doppler measurements, we also collected available photometry for both targets with the goal of determining the rotational period. We analyzed photometric time series for GJ 3779 from The MEarth Project (Charbonneau et al. 2008; Berta et al. 2012 ) from January 2009 to July 2010 in the RG715 filter. For GJ 1265 (EPIC 205913009) we employed photometric time series from the K2 space mission during its Campaign 3 (Vanderburg & Johnson 2014) from November 2014 to February 2015. Fig. 1 shows the photometric variability of GJ 1265. Assuming that the signal is close to sinusoidal we derive a rotational period of ∼ 95 d, which agrees with the ∼ 100 d rotational period estimated from the X-ray luminosity presented in Sect. 2. However, due to the mix of periodic and stochastic behaviour of stellar variability and the fact that the K2 timespan does not cover a full phase of such period, we can only conclude that GJ 1265 is a slowly rotating star with a period longer than 70 d.
Data analysis

GJ 3779 b
In Fig. 2 , we show the generalized Lomb-Scargle periodograms (GLS, Zechmeister & Kürster 2009) of different data products obtained with SERVAL and our CCF analysis. For each panel, we compute the theoretical false alarm probability (FAP) as described in , and show the 10%, 1%, and 0.1% levels. In the CARMENES RVs (Fig. 2a) (P = 95.24 d), which agrees with the periodic photometric variation found in the MEarth data ( Fig. 2c ). After subtraction of the 3.023 d periodic signal in the RV GLS, no further significant signals are found (Fig. 2b) .
A strong alias 1 of the signal discussed so far is found at a frequency of 1 d
A periodogram of the data does not provide information about which of the two peaks is the true planetary signal. However, the peak at 1 d −1 − f , i.e. P = 1.494 d, has less power and therefore appears less likely to be the true period. If the fitted signal is the one at P = 1.494 d, the 3.023 d peak in the RV GLS does not disappear, proving that the P = 1.494 d signal is indeed an alias of the ∼ 3 d one. Furthermore, if we choose the true Keplerian period to be the shortest one at ∼ 1.5 d, the goodness of the fit gets significantly worse, changing from χ 2 ν = 2.6 to χ 2 ν = 5.6, and the derived eccentricity of the orbit becomes larger, which is unlikely compared to the period and eccentricity distributions of known exoplanets.
Taking full advantage of the spectral information provided by SERVAL and the one contained in the CCF, we further investigate possible periodic signals related with chromospheric activity of the host star that may have induced RV variations. Periodograms of the chromatic index (CRX), differential line width (dLW), and Hα index as described in Zechmeister et al. (2018) are shown in the panels d-f of Fig. 2 , while full width half maximum (FWHM), contrast (CTR) and bisector velocity span (BVS) from the CCF are shown in panels g-i of Fig. 2 .
Only the dLW GLS shows significant peaks between 80 and 100 d, almost coincident with those found in the photometry, the radial velocities, best-fit residuals and the CCF FWHM. We also investigated the nature of the marginal power close to ∼ 3 d with FAP ∼ 10% present in Fig. 2d . A significant signal in the CRX at the RV period may indicate that the measured Doppler shifts are dependent on wavelength, which would refute the planetary hypothesis. However, we checked that there is no correlation in the RV-CRX scatter plot that may call into question the nature of the periodic signal at f = 0.3307 d −1 (see left panel of Fig. B .1 in the Appendix). None of the other indicators show periodicity at this frequency and, hence, we conclude that the periodic signal at 3.023 d is due to a planetary origin and the signal at P ∼ 95 d is related to the rotation of the star.
To obtain the orbital parameters of the planet, we fit the RV dataset searching for the χ 2 minimum using the LevenbergMarquardt method (Press et al. 1992 ) in a Keplerian scheme. The best-fit Keplerian orbital parameters and their corresponding 1σ uncertainties of the planet GJ 3779 b are listed in Table 2 The phased RVs and their residuals around the best fit are shown in Fig. 3 . The abscissa values of phase-folded plot are determined by computing the difference between each Julian date and the epoch of the first RV observation, and then computing the remainder of the quotient of this difference with the orbital period. The planet candidate GJ 3779 b has a minimum mass of 8.0 ± 0.5 M ⊕ orbiting at a semi-major axis of 0.026 au, much closer to the host star than the conservative habitable-zone limits (0.094-0.184 au, Kopparapu et al. 2013 Kopparapu et al. , 2014 . The results from best-fit and MCMC analyses all agree within the uncertainties. The posterior distributions show Gaussian profiles and peak close the best-fit values from Table 2 .
Finally, using the photometric time series data, we looked for the possibility that GJ 3779 b transits its host star. After detrending and flattening, no significant peaks were found in the Boxfitting Least Squares (BLS) periodogram (Kovács et al. 2002) . Nevertheless, we shifted the observations to the predicted secondary transit following Kane et al. (2009) and phase-folded the light curve to the 3.023 d period of the planet. We did not find any hints of transits, as shown in Fig. 4 . However, since the radius of the planet can be between 1-3 R ⊕ depending on the volatile content, the depth of a hypothetical transit could be between 0.1-1.0%. In addition, since the expected duration of the transit is approximately one hour, the uncertainties of the transit window are big and there are gaps in the phase-folded photometric data, there could still be a chance that the transit was missed or hidden in the noise of the MEarth data. Therefore, we conclude that more data would be required to rule out completely the possibility that GJ 3779 b transits its host star.
GJ 1265 b
The same approach as for the previous system has been applied for the RV analysis of GJ 1265. The first three panels of Fig. 5 show the GLS periodograms for the CARMENES, HARPS, and combined (CARMENES+HARPS) radial velocities. A prominent single peak at f = 0.2739 d −1 (P = 3.651 d) and its corresponding alias at 1 d −1 − f (Fig. A.1 , right panel) can be seen in the CARMENES dataset. Even though the HARPS measurements are not sufficient and too spread in time to detect the shortperiod signal in the GLS, when combined with the CARMENES radial velocities, the aforementioned peak increases in significance from FAP = 2.1 × 10 −29 using only CARMENES data to FAP = 1.7 × 10 −32 adding the HARPS RVs, also improving the frequency resolution. The nature of the peak at 1 d −1 − f has been analyzed in the same way as in Sect. 4.1, concluding that it is an alias of the true Keplerian signal. Fitting a sinusoid at 3.651 d, the GLS of the residuals (Fig. 5d ) exhibits some power at f < 0.012 d −1 (P > 83.3 d), which is compatible with the stellar variability seen in the K2 photometry (Fig. 1) and the predicted rotational period derived in Sect. 2.
In the periodogram analysis of the activity indicators, no remarkable peaks have been found at the frequency of the radial velocity signal or the rotational period of the star. However, following the procedure explained in Sect. 4.1, we checked the nature of the power at ∼ 5 d in the CRX. Like in the previous case, no significant correlation have been found between the RVs and the CRX in the CARMENES VIS data (Fig. B.1, right  panel) , neither between HARPS RVs and the CCF parameters or Hα. Gathering all the evidence, we conclude that the periodic signal found in the CARMENES RVs can only be due to the star's reflex motion caused by a planetary companion. Therefore, we took the RVs GLS periodogram peak as initial period guess to fit a Keplerian orbit to the combined RV dataset using the Levenberg-Marquardt method. The best-fit Keplerian orbital parameters and 1σ uncertainties of the planet candidate GJ 1265 b are listed in Table 2 bit at a semi-major axis of 0.026 au. The MCMC analysis agrees with the best-fit results within the errors.
As mentioned in Sect. 3, GJ 1265 was observed by the K2 space mission during its Campaign 3. Using this photometry information, we analyzed the light curve to look not only for periodic signals associated to the rotation of the star, but also for planetary transits. After removing the photometric variation caused by the rotation of the star, no further signals were found in the BLS periodogram. Nonetheless, we phase-folded the photometric data to the radial velocity signal at 3.651 d to look for possible transits, but we found none at the period of the planet, as shown in Fig. 7 . 
0.026 ± 0.001
Discussion and summary
The results from the radial velocity analysis reveal two very similar planets orbiting very similar M dwarfs. Not only do the stars exhibit comparable photospheric and physical parameters, but also long rotational periods. Mid-type slow-rotators are considered to be less magnetically active than their late-type or rapidrotator counterparts (West et al. 2015) , which agrees with the absence of periodic signals in the photospheric spectral indicators (Figs. 2 and 5 ). The planetary candidates are both orbiting at a semi-major axes of 0.026 au with periods of the order of 3 d and super-Earth-like minimum masses of 7-8 M ⊕ . The MCMC analyses reveal that the derived eccentricities of GJ 3779 b and GJ 1265 b are compatible with circular orbits, which is predicted by orbital evolution models for such short-period planets. Mass determination for Earth-size and super-Earth planets around M dwarfs is very challenging, and there is a limited number of systems similar to the ones presented here. Only eighteen planetary systems -GJ 54.1 (Astudillo-Defru et al. 2017a), GJ 1132 (Berta-Thompson et al. 2015) , GJ 1214 (Charbonneau et al. 2009 ), GJ 176 (Forveille et al. 2009 et al. 2005) -have masses derived from radial velocity measurements. Furthermore, the TRAPPIST-1 system was detected by transit search and the planet's dynamical masses have been inferred from transit timing variations (Gillon et al. 2017; Grimm et al. 2018) .
The mass-period parameter space of all known M dwarf planets with both parameters well-determined is shown in Fig. 8 . The left panel shows the planets orbiting mid-and late-type M stars, while the right panel also includes those around earlytype M dwarfs. The diagrams exhibit a bimodal distribution that resembles the one found in planetary radius using Kepler data mainly for solar-like stars (Fulton et al. 2017; Fulton & Petigura 2018) , but also confirmed for validated and well-characterized transiting planets around M dwarfs (Hirano et al. 2018) .
It is also noticeable how short-period Earth-like planets in the range of 0.5-2 M ⊕ have been mostly found in multiple systems (triangle symbols), while in the range of 5-8 M ⊕ , eight out of ten planets have not been found to have further planetary companions. Also striking is the lack of planets in the range of 2-5 M ⊕ with orbital periods shorter than 10 d around mid-and latetype M stars. This raises questions about their formation process. Is it possible that super-Earth planets around M dwarfs prevent the formation of smaller counterparts, or are they formed by aggregation of smaller, Earth-size planets? Is it dependent on the mass of the host star?
The sample of known planets with accurate mass and radius determinations around M dwarfs is still too small to address with statistical confidence the validity of such distribution and its connection with planet multiplicity. Ground-based searches such as the CARMENES GTO program among others, together with planet detections around M dwarfs over the next few years from TESS (Ricker et al. 2014) , may provide insight into this issue.
In summary, we report on the discovery of two short-period super-Earth like planets orbiting the low mass stars GJ 3779 and GJ 1265. They are the least massive planets discovered by the CARMENES search for exoplanets around M dwarfs to date. Table 2 .
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